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Abstract 
 
Personal Development Plans (PDP) have positive 
effects in learners’ motivation and confidence since 
they enable individuals to reflect upon their own 
learning and to plan for their own educational 
development according to their personal interests, 
background and experience. Despite those benefits, 
there are not many efforts considering the role of 
learners in the creation of their own learning paths. 
In this paper we adopt the approach of concept 
mapping to propose and implement a visual 
approach for supporting learners in the exploration 
of existing learning paths and the creation of their 
PDP. The paper also describes a user study for 
preliminarily evaluating the implemented tool and 
discusses the most significant findings around three 
main issues of interest: understanding of the tool 
purpose, suitability of the graphic elements shown in 
the interface, and changes or additions that would  
improve the usability of the tool. 
 
1. Introduction 
 
An important research line in the educational 
technologies field is devoted to support teachers when 
planning learning processes [5]. Some researchers 
have also recognized the need of providing solutions 
that enable learners to inspect and reflect on the 
learning plans designed by experts (typically 
teachers) [2, 10]. However, there are not many efforts 
explicitly considering the role of the learners in the 
creation of their own learning paths. This support is 
especially relevant in lifelong learning scenarios 
where learners have different backgrounds, 
motivations or experiences [12] and should not be 
forced to follow a learning path that does not suit 
their specific learning needs, hinders their 
competence development or limits their cognitive 
abilities [10]. 
A Personal Development Plan (PDP) is defined in 
[11] as “a structured and supported process 
undertaken by an individual to reflect upon their own 
learning, performance and/or achievement and to plan 
for their personal, educational, and career 
development.” Moreover, [14] identifies the potential 
benefits of PDPs in terms of: enhanced learner 
motivation and confidence; greater sense of 
ownership of the learning process; improved 
decision-making skills; and clear progression paths.  
Some authors propose the use of Mindtool 
approaches when learning plans are combined with 
online learning environments that imply learner 
thinking [2]. Mindtools are computer applications 
used by learners to represent in concept maps what 
they know, engaging them in critical thinking about 
the content they are studying [9]. Concept mapping is 
a process by which learners represent their 
understanding of a specific knowledge domain in a 
graphic form, using nodes to represent ideas and links 
to represent the relationships that connect ideas. The 
outcome is a map that visually represents the way in 
which a learner organizes a set of related concepts or 
ideas [1, 4].  
In this paper we borrow the main ideas of concept 
mapping to facilitate the potential benefits of PDPs 
by proposing and preliminary evaluating a visual 
authoring tool (a planner) for learners to explore 
existing learning paths and to plan and create their 
own PDP. Our approach is framed in the 
TENCompetence project [13], whose aim is to design 
a technical and organizational infrastructure for 
lifelong competence development. The first 
experiments conducted in the project shown that 
using the concept of PDPs  (learners were able to 
create and reflect on their PDPs, though not visually) 
had positive effects such as, learners feeling in 
Submitted
control in their own learning, learners feeling that 
they learn exactly what the want, and they have 
insight into how their learning progress [12]. The 
contribution of this paper represents a starting point 
towards enhancing the TENCompetence 
infrastructure by visually supporting the PDP process. 
The paper is organised as follows. Section 2 
presents the first version of our proposed tool for the 
visual creation of PDPs. Section 3 describes the user 
study and presents the evaluation results. Finally, 
Section 4 concludes the paper and indicates the future 
work derived from this evaluation. 
 
2. A tool for the visual creation of PDPs 
 
Adopting the approach of concept mapping [1, 4] 
and the “bubble” metaphor [6] we designed the 
visualization shown in Figure 1 to support the 
graphical creation of PDPs. Bubble-based interfaces 
enables the flexible and user-friendly visualization of 
abstract information as nodes in a map relying on 
colour cues based on categories, importance, or 
urgency to make navigation easier [6]. In our case, 
bubbles represent competences and learning activities 
or courses comprising a learning path.  
The interface is organized in three main areas. 
The area situated at the top of the interface contains 
the competences related to a competence profile (set 
of competences that define the requirements for 
achieving a learning goal). Each competence is 
visualized as a bubble with a different colour 
depending on the topic area (see Figure 1, a). When a 
learner puts the mouse over a competence, the bubble 
and the learning activities or courses that facilitate the 
development of this competence are highlighted (see 
Figure 1, e). 
 
 
 (a) List of 
Competences: 
each competente 
has a different 
color related to a 
specific topic 
(b) “Proposed 
Plan”: activities 
are organized 
along two axis 
and each 
position is 
computed by the 
Hybrid 
Personalizer. 
(d) “Tooltip”: Pop-up 
window containing the 
information of the 
related bubble (i. e., 
activity). (f) Bubbles’ transparency: 
the more distant 
from the centre, 
the more 
transparent 
(e) Example of 
competence 
highlighted (purple). 
(c) “Personal Plan”: 
Learners create their 
own plan by drag-and-
drop the activities 
from the Proposed 
Plan to the Personal 
Plan. 
Figure 1. Screenshot of the tool for the graphical creation of PDPs 
 
The activities and courses are situated in the main  
area of the interface (Figure 1, b). These bubbles are 
organized in such a way that provides 
recommendations of learning paths (proposed plan). 
The proposed plan is calculated using a service 
developed within the TENCompetence project called 
the Hybrid Personalizer [8]. It computes each 
bubble’s position taking into account both the 
learning goals and the preferences of a learner and, as 
a result, it suggest to the learner a possible path 
(central darker area in form of a triangle, Figure 1) 
which can be followed in order to acquire a specific 
competence profile. The path is organized among two 
axis: a vertical axis which is a “temporal line” based 
on the activities’ relations, and a horizontal axis 
which takes into account the learner’s preferences. 
That is, bottom and top of the vertical axis represent 
“initial activities” and “advanced activities”, 
respectively; and, with the horizontal axis, we specify 
the position of the bubbles more suitable to the 
learner’s preferences. In addition, each bubble has an 
alpha level (transparency) which depends on how 
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close is the learning activity to the centre of the 
proposed plan area: the closer the learning activities 
are from the centre, they less transparent, and vice 
versa (Figure 1, f). This main area of the interface 
(Figure 1, b) can be used for exploring the suggested 
learning activities or courses. Each bubble has 
associated a “tooltip” (a small window that pops-up 
when a user clicks on the bubble, see Figure 1, d) 
where learners can find the details of the learning 
activity (see Figure 1, d).  
In left area of the interface learners can create 
their own personal plan by dragging and dropping the 
bubbles from the proposed plan area to this area. The 
personal plan area is split in three sections according 
to the time when the learner will perform the chosen 
learning activities. More specifically, these sections 
are labelled as short term, middle term and long term 
(see Figure 1, c).  
 
3. User Study Evaluation 
 
With the aim of obtaining the first evaluation 
results of our approach we conducted a preliminary 
user study [15]. The main questions of interest for the 
user study were: 1) Do users realize the purpose of 
the tool and use it properly? 2) Do users understand 
what is shown in the interface? and 3) Which changes 
and additions will improve the usability of the tool? 
 
3.1. Description of the user study 
 
The scenario for the user study was focused on a 
competence profile around “learning how to drive”. 
The scenario was realistic and complex enough in the 
sense that the profile comprised seven different 
competences, and a total of 50 activities or courses 
shaped the proposed learning paths shown by the tool. 
We defined two potential “user profiles” (a “farmer” 
and an “executive”) for a predefined suggestion 
offered by the tool. Both user profiles had the same 
learning goal (driving) and shared the some 
preferences (practical activities, location of the 
courses and language). The predefined suggestion 
took into account these common preferences 
(according to the algorithms of the hybrid 
personalizer). This suggestion was therefore the same 
for both user profiles (see Figure 1). However, each 
user profile had additional preferences not considered 
by the tool: the “farmer” required cheap courses and 
was only aiming at being able to drive within the farm 
(no need of an official license); the busy “executive” 
was interested in short courses with a low number of 
participants, aimed at the driving license and had 
already attended some related theoretical lessons in 
the past. Using the predefined suggestion as a starting 
point and the rest the functionality of the tool, users 
(adopting one of the profiles) were expected to 
flexibly create the development plans most 
appropriate to their profile. For each profile, we 
classified each activity or course into these four 
categories: expected (in the most appropriate plan 
according to all the preferences), may be expected, 
might be expected and unexpected. Table 1 
summarizes the different data sources considered in 
the evaluation.  
 
 
Table 1. Data sources for the evaluation 
Data source Type of data Labels 
Final 
questionnaire 
Quantitative ratings and 
qualitative opinions,  
14 different participants. 
[Quest-all] 
[Quest-farmerX] 
[Quest-executiveX] 
Where X is the number of 
the user, from 1 to 7 
Observations 
during the pilot 
Record of direct 
observations during the 
experience by 2 different 
researchers.  
[Observer1] 
[Observer2] 
Differences 
between the 
expected and 
the created 
plans 
Quantitative data 
measuring the number 
and type of differences 
between the expected 
plan and the final 
outcomes of the users. 
[diff-farmerX] 
[diff-executiveX] 
Where X is the number of 
the user, from 1 to 7 
 
 
14 users participated in the study, in which they 
used the tool for the first time. We randomly assigned 
the “farmer” profile to half of them and the 
“executive” profile to the other half. After a brief 
explanation of 5 minutes, users read the description of 
their assigned profiles and used the tool to create 
personal plans. It took them an average of 40 minutes. 
Two different researchers were recording 
observations on how the participants used the tools, 
any incidents or emerging comments. The resulting 
plans were collected so as to measure the differences 
between the expected and the actually created plans. 
Finally, a test with close and open questions about the 
experience was completed by the participants.  
Due to the characteristics of the user study, we 
followed a mixed evaluation method [3] combining 
and triangulating [7] the qualitative and quantitative 
data obtained from the different sources listed in 
Table 1. The quantitative data were considered useful 
for showing tendencies but the qualitative results 
were used to confirm or reject those tendencies, to 
understand them and to identify emergent outcomes.  
 
3.2. Results and Discussion 
 
Table 2 shows the differences between the 
expected and the created plans of each user according 
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to the measures explained in the previous section. 
Table 3 summarizes the results related to each 
question of interest for evaluation. Some of the results 
are discussed in more detail in this section. 
 
Table 2. Differences between the expected 
and the created plans (++ expected, + may be 
expected, - might be expected, -- unexpected) 
 
(a) in the farmer case  
 
(b) in the executive 
case 
Farmer ++ + - --  Executive ++ + - -- 
1 10 0 0 3  1 8 0 1 3 
2 8 2 0 2  2 9 1 1 1 
3 8 3 0 1  3 8 1 0 5 
4 7 1 0 4  4 3 3 3 3 
5 5 4 1 2  5 6 3 0 5 
6 8 3 0 1  6 6 1 0 8 
7 6 3 0 3  7 7 0 0 11 
 
Table 3. Questions of interest and main 
results achieved in the user study 
Questions Results 
1) Do users 
realize the 
purpose of 
the tool and 
use it 
properly? 
- After some initial minutes of familiarization, the 
majority of the participants understood the aim of the 
tool and the experiment. However, more time devoted 
for familiarization with the tool would have been 
helpful.  
- The users found the tool flexible enough for planning 
their learning paths, and were able to create learning 
plans that were close to the expected ones. Many of the 
unexpected selections were due to misunderstandings 
about the name of the activities (and not to the tool 
itself). 
- Most participants found quite easy the interaction 
with the interface and they are also fairly satisfied with 
the experience using the tool. 
- Most participants would recommend the tool to 
others because they think the tool facilitates the 
planning task. 
2) Do users 
understand 
what is 
shown in the 
interface? 
- Almost half of the users understood the precise 
meaning of the X axis. From the rest, some (3) did not 
find out any meaning or others (3) did not realize that 
the axis had a meaning. 
- The majority of the users understood fairly the 
meaning of the Y axis, however the specific 
understanding was diverse and only in a few cases it 
was as exactly intended. Only two users did not realize 
that the axis had a meaning. 
- At least one user did not understand the organization 
of the “personal plan area”. 
- The interface visualizes much overlapped 
information but its organization helps users in the 
planning task. 
3) Which 
changes and 
additions will 
improve the 
usability of 
the tool? 
- Visualizing all the activities in one page to provide a 
complete overview and avoid the use of the scrollbar. 
- A garbage bin for deleting the unwished activities. 
- Enabling to move away the bubbles without having to 
come back at the original place. 
- When selecting a competence, highlight the activities 
related to it with the same color. 
- Spreading, hiding or staying the bubbles as a 
background in order to avoid the overlap between 
bubbles. Careful use of transparences. 
-  Improving the tool-tip’s management. 
 
Regarding the 1) question (see Table 3) we can 
say that most users understood the aim of the tool and 
found it flexible enough for planning and creating 
their learning paths. In fact, despite the limited time 
devoted to familiarization and the unexpected 
selections done by users (many of those due to 
misunderstandings about the name of the activities –
selection of activities with similar names in case they 
embrace different content or not selection of activities 
because they can have overlapping topics- and not to 
the tool itself), 85% of participants choose more than 
a half of the activities we expected [diff-all], with not 
significant difference between [diff-farmers] and [diff-
executives]. Moreover, 69% of the participants rated 
with more than 4 (in a range of 0 –difficult– to 6 –
easy–) the interaction with the interface and 78% of 
the participants would recommend the tool to others 
because they think the tool facilitates the planning 
task [Quest-all]. As several persons indicated “It is a 
quite good graphical tool and it can help people to 
plan in this kind of situations” [Quest-executive2]; “The 
interface facilitates the task and the organization of 
the information is logical” [Quest-farmer3]. 
With regard to the understanding of the interface 
(question 2), the results are globally positive (57% 
understood the precise meaning of the X axis [Quest-
all], they also explained “It computes the more 
suitable courses” [Quest-executive5]”, “The position of 
the activities depends on whether they are more or 
less suitable to your profile” [Quest-farmer3]; and the 
majority had an idea of the connotation of the Y axis, 
as they said “It classifies the activities in initial and 
advanced [Quest-farmer1-farmer6-executive3-executive4]”, 
“From more general to specific [Quest-executive1]”, 
“From less to more difficulty [Quest-executive2]”). 
However, more efforts should be devoted towards 
providing a more precise understanding of the 
recommendations along the Y axis and highlighting 
the role of the X axis. For example, Executive7 did 
not understand any of the axis as it was seen in the 
answers provided in [Quest-executive7]. This issue can 
also justify his/her unexpected selections [diff-
executive7]. These efforts should also consider 
solutions for those circumstances in which much 
information needs to be visualized. Though its 
organization is appreciated by the users, sometimes 
the overlapping of elements (bubbles) hinders a 
satisfactory use of the tool. As some participants 
mentioned “Too much information, and sometimes 
overlapped [Quest-farmer2]”, “Some bubbles were too 
close… [Quest-executive2]”  
Another result related to the changes that could 
improve the usability of the tool (question 3) emerged 
from the common opinion of the participants [Quest-all] 
of avoiding the need of using the scrollbar and 
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providing always a complete overview of the 
planning window. A garbage bin for deleting the 
unwished bubbles or enabling users to move away the 
bubbles without having to come back at the original 
place were some of the suggestions regarding the 
possibilities of the bubbles dragging-and-dropping 
functionality  [Quest-all]. Besides, most users expected 
that when selecting a competence the related activities 
would appear in the same color [Quest-all]. The 
[Observer1] also supported this result by indicating 
“Doing a click on each competence, students 
expected that the bubbles related to this competence 
kept highlighted using the same color.” Users also 
stressed the necessity of improving the management 
of tooltips. For example, [Quest-executive4] mentioned 
“Sometimes it’s difficult having the control of the 
tooltips because you don’t know which tooltip 
belongs to a specific activity.” This result is also 
supported by the observers “Some students open the 
tooltips (by doing a click on the bubbles) but they 
don’t know how to close them [Observer2].”  
 
4. Conclusion and Future Work 
 
This paper has presented an approach for visually 
supporting learners in the creation of personal 
learning plans. The approach combines the usage of 
the concept mapping method, the bubble metaphor, 
the tooltip graphical user interface element and the 
computations provided by the TENCompetence 
hybrid personalizer. The visual planner implementing 
the proposed approach enables users to graphically 
explore existing learning paths organized according 
to their goals and preferences and to create their 
personal plans (PDPs). The preliminary evaluation 
findings resulting from the user study presented in 
this paper encourage us to continue working in the 
proposed direction performing some modifications 
and additions to the user interface. The integration of 
this graphical approach in the TENCompetence 
infrastructure will provide us interesting opportunities 
to  evaluate the tool in authentic lifelong learning 
scenarios for competence development. 
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